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(54) [TITLE OF THE INVENTION] 

EXTERNAL DRUG [PREPARATION] THAT INCLUDES AMIDE DERIVATIVE WHICH INDUCES 
INTERFERON 

(57) [ABSTRACT] 
[SUBJECTS] 

To offer an external drug that includes new amide derivative that is useful as a treatment agent for atopic 
dermatitis and the like. 

[MEASURES OF SOLUTION] 

An external drug comprising amide derivative that is shown with chemical formula I below, its acid added 
salt that can be medicinally tolerated, dissolution and absorption promoter, and a base. 

[CHEMICAL FORMULA 1] 



(In above formula, Rl and R2 show lower alkyl group and the like; X and Y are each independent and 
show oxygen atom, NR4, or CR5 and the like (R4 and R5 are each independent, and show hydrogen or 
aromatic ring and the like); and Z shows aromatic ring or complex ring; and R3 shows hydrogen, or lower 
alkoxy group and the like; g, i, k are each independent, and show 0 - 6 integers; and hj, and 1 are each 
independent and show 0 or 1 integers; and m shows 0- 5 integers; and n shows 2- 12 integers.) 
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[CLAIMS] 
[CLAIM ITEM 1] 

An external drug comprising amide derivative shown with chemical formula I below, its acid added salt 
that is medicinally tolerated , dissolution and absorption promoter, and base. 



(In above formula, RI and R2 show alky! group of which carbon I through 6 may be branched; and Rl and 
R2 may become as one to form a ring, In addition, it is all right when either Rl or R2 may become one 
with X, Y, or optional atom in a methylene chain to form a ring, X and Y are each independent, and shows 
oxygen atom, S(0) p (p shows 0 to 2 integers), NR4 CR5=CR6, or phenylene group that may be substituted 
with CR7R8, At this time, Rl, R5, R6, R7 and R8 are each independent, and show hydrogen atom, lower 
alkyl group, hydroxyl group, lower alkoxy group, amino group, mono or di lower alkyl substituted amino 
group, carboxyl group, lower alkoxy carbonyl group, or aromatic ring group that may be substituted, or 
complex ring group that may be substituted. Z shows aromatic ring or complex ring; and it may include 
substituent such as lower alkyl group, hydroxyl group, lower alkoxy group, or halogen. R3 shows 
hydrogen atom, phenyl group that may be substituted, lower alkyl group (it may be substituted with phenyl 
group, phenoxy group, benzyloxy group, lower alkoxy group, amino group, mono or di lower alkyl 
substituted amino group, carboxyl group, or lower alkoxy carbonyl group), g, i and k are each 
independent, and show 0 to 6 integers; and h, j and I are each independent, and show 0 to 6 integers; and m 
shows 0 to 5 integers; and n shows 2 to 12 integers.) 

[CLAIM ITEM 2] 

The external drug according to the claim item 1, wherein content of amide derivative and its acid added 
salt that can be medicinally tolerated described in the claim item 1 is 0.001 - 10% (w/w). 

[CLAIM ITEM 3] 

The external drug according to the claim item 1 or 2, wherein dissolution and absorption promoter that 
can dissolve said amide derivative and its acid added salt that can be medicinally tolerated is of at the least 
one type selected from alcohols (ethanol, ethylene glycol, propylene glycol, l,3buttane diol, glycerol and 
the like) and/or higher fatty acid (isostearic acid, or oleic acid and the like) and/or dissolution and 
absorption promoter of which organic number being 30 - 1000, inorganic number being 50 -1000 on the 
organic conceptual diagram defined in this patent, and ratio of inorganic number against organic number 
being within a range of 0.5 -2.0, 

(CLAIM ITEM 4] 

The external drug according to the claim item 1 - 3, wherein content of dissolution and absorption 
promoter within said external drug being 0.1 - 70% (w/w). 

[DETAILED EXPLANATION OF THE INVENTION! 



\ 



[CHEMICAL FORMULA I] 




[0002] 

[PRIOR ART] 

External use of steroids or internal use of antihistamines or anti-allergic agents have been basically and 
generally applied for treatments of atopic dermatitis; and besides these methods, desensitization treatment, 
allergen removal treatment (fleas, foods), PUVA (irradiation of solarene [transliteration]-long wavelength 
UV rays) or bacterial vaccination treatment method has been attempted for treatment of atopic dermatitis. 
However, none of these methods have been regarded as the definitive measure; and in particular, despite of 
its good efficacy, the steroid external preparation presents side-reactions through long term use such as 
atrophy of skin, expansion of capillary vessels, flush and redness or petechia, or easy infection. 

[0003] 

The direction of atopic dermatitis treatment is recently moving toward cytokine treatment with new 
mechanism away from the steroid (make reference to Hidemi NAKAGAWA: Clinical Immunology, 
27[supple 16] 597-602, 1995; Shoko KOBAYASHI et al .: Clinical Immunology, 27[supple 16] 603-609, 
1995). According to a strong theory applied to the atopic dermatitis patients, inflammation is triggered 
through IgE production or differentiation, propagation, or infiltration of inflammatory cells such as 
eosinophile as a result of increase production of cytokine such as interleukin-4 or interleukin-5 of Th2 cells 
that is caused by an unbalanced state of Thl herpes cell and Th2 herpes cell, that is to say, a state of 
dominant Th2 cells. When antigen is administered to an infected human skin, it generally reaches 
maximum level immediately after such administration and after 4 - 8 hours of administration to present 
skin reaction that prolongs 24 - 48 hours. The former case is referred to as an extemporaneous reaction 
(contributed by IgE-swollen cells) and the latter case is referred to as a delayed-type allergic reaction. In 
particular, it has been pointed that that the delayed-type reaction to show a close relationship with 
pathological state of allergic disease that includes asthma. Although mechanism of delayed-type reaction 
has been unknown for quite some time, current thoughts include time-delayed phase in [-type allergic 
reaction contributed by IgE-swollen cells, that is to say, a late phase reaction of the type I allergy to 
indicate a close involvement of eosinophile caused by dominant Th helper cells (make reference to 
Motohiro KUROSAWA: Clinical Immunology, 27(5), 564-574, 1995). The balance of Thl helper cells 
and Th2 helper cells is regulated by interferon; and interferon (ct,y) promotes differentiation of ThO cells 
and Thl cells. And therefore, use of interferon ( a,y) that corrects dominance of Th2 cells has been 
attempted for the treatment of atopic dermatitis. 

[0004] 

Regarding the main streams of interferon treatment methods, it includes subcutaneous injection of 
recombinant interferon a (make reference to Paulkkonen K. et. AL: Act a, Derm. Venereol. 73, 141-142, 
1993) or interferon y (make reference to Hanifin, J.M.: J. Am. Dermatol. 28, 189-197, 1995, Nishioka K. 
et. AL: J. Dermatol. 22(3), 181-185, 1995); and improvement on skin symptoms and reduction of 
eosinophile in blood have been reported. As interferon shows an immune reinforcement action, side- 
reactions such as easy inflammation and the like which are often observed in steroid are not recognized. 
However, it cannot not be regarded as a satisfactory drug from the standpoint of high cost and other side- 
reactions (fever, flu-like symptoms, headache). 

[0005] 

Although several issues remain in the interferon itself, when interferon inductive agent of low molecular 
weight compound is developed for its local application (external use), probability of solving said problems 
(cost and side-reactions) held by the external dru? of steroid and interferon injection drue remains hi^h. 



[0006] 

The interferon induction activity of these on men remains low, and in addition, eosinophil infiltration 
controlling action is not described. And therefore, the external drug that includes compound showing high 
interferon induction activity and controls infiltration of eosinophile at local regions of skin has been 
desired. 

[0007] 

[SUBJECTS SOLVED BY THIS INVENTION] 

And therefore, this invention offers an external drug that includes new compound that is effective against 
atopic dermatitis and the like by having eosinophile infiltration controlling action by strong interferon 
induction activity and shows excellent absorbing action through skin. 

[0008] 

[MEASURES USED TO SOLVE THE SUBJECTS] 
This invention that solves above-explained subjects are further explained below. 

[0009] 

The compound that is included in this invention's external drug include amide derivative shown with 
chemical formula I below and its acid added salt that is medicinally tolerated to offer an external drug that 
includes dissolution and absorption promoter at sufficient quantity at the least to allow display of these 
effects. 

[0010] 

[CHEMICAL FORMULA 2] 
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[0011] 

(In above formula I, Rl and R2 show alkyl group of which 1 through 6 number of carbon atoms may be 
branched; and Rl and R2 may become one to form a ring. In addition, either Rl or R2 may become one 
with X, Y, or optional atom within a methylene chain to form a ring. 

[0012] 

X and Y are each independent, and show oxygen atom S(0) p (p shows 0 to 2 integer), NR1, CR5=CR6, 
CR7R8, or phenylene group that can be substituted, At this time, R4, R5, R6, R7, and R8 are each 
independent, and show hydrogen atom, lower alkyl group, hydroxyl group, lower alkoxy group, amino 
group, mono or di lower alkyl substituted amino group, carboxyl group, lower alkoxy carbonyl group, 
aromatic ring group that may be substituted, or complex ring group that may be substituted. 



[0013] 



[000] 

The g, i , and k are each independent , and show 0 to 6 integer; and h.j and 1 are each independent, and 
show 0 to 1 integer; and m shows 0 to 5 integer; and n shows 2 to 12 integer. ) 

As for the acid added salt that can be medicinally tolerated by amide derivative, salts such as 
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, acetic acid, lactic acid, 
maleic acid, fumaric acid, citric acid, malic acid, tartaric acid, oxalic acid, methane sulfonate, or p- 
toluene sulfonate and the like may be mentioned; and they may be adjusted by ordinary methods. 

[0016] 

Many of amide derivatives shown in the chemical formula I have asymmetric carbons within molecules 
and are racemic mixtures; however, each optical activity may be isolated to be used through optical 
resolution or asymmetric synthesis and the like. 

[0017] 

[IMPLEMENTATION FORMAT OFTHIS INVENTION] 

The amide derivative shown with chemical formula I and its medicinally tolerable acid added salt (this 
will be hereafter referred to as acid added salt) of this invention may be administered as a treatment agent 
against atopic dermatitis. 

[0018] 

Dosage form of said external drug may include ointment, cream, lotion, gel, patch, or spray and the like. 
It is possible to use additives which can be tolerated medicinally or drug preparation during adjustment. 
As said additives, vehicles, binder, lubricant, disintegration, dilutant, flavoring, coloring agents, dissolution 
agent, suspension agents, emulsifiers, preservatives, buffer agents, isotonicity, ointment base, oil, auxiliary' 
dissolution agent, absorption promoter, adhesive agent, or aerosol and the like may be mentioned. 

[0019] 

The amide derivative shown in the chemical formula I and its acid added salt show a controlling action 
against eosinophile infiltration; and therefore, these actions also suggest their efficacy against other 
diseases, for instance, allergic rhinitis, urticaria, pemphigoid, eosinophilic pustular foliculitis, or asthma. 
In addition, because it induces interferon a, y strongly, it is also useful for various cancerous diseases such 
as multiple myeloma, cancer of kidney, malignant tumor of skin, cancer of bladder, hairy cell leukemia, or 
chronic bone marrow leukemia and the like, and chronic arthritis as well. In addition, this is applicable 
against various viral diseases such as B-type, C-type chronic active hepatitis, simple herpes keratitis, 
vaginal (penal) warts, pointed condyloma or wart, herpes zoster, or AIDS and the like, 

[0020] 

The most preferred compound which belong to the chemical formula I may be shown with a formula 
below, 

[0021] 

N-[4-(4-Amino- 1 H-imidazo[4,5-c]quinoline- 1 -y-buty l]-4- ( [2-(dimethylamino) ethoxy] phenyl methyl) 
benzamide 



[0022] 

[CHEMICAL FORMULA 3] 
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[0023] 

This is hereafter abbreviated as compound (II). 
[0024] 

This compound may be , for instance, synthesized in the manner explained below. 
[0025] 

0.44g (1,47 mmol) of o>(2-dimethyl amino ethoxy)-a-phenyl-P-toluic acid is suspended in 10 ml of 
chloroform; and 0.21 ml (2.94 mmol) of thionyl chloride is added, and this is heated and refluxed for 2.5 
hours. Reaction solution is condensed under reduced pressure to synthesize crude product of acid chloride; 
and then, 0.38 g (1.47 mmol) of l-(4-amino butyl) lH-imidazo[4,5-c]quinoline-4-amine is dissolved in 
mixed solvent of ethanol 22 ml and water 15 ml; and 1.47 ml of IN-sodium hydroxide aqueous solution is 
added, and then, 5 ml of suspended solution of chloroform of acid chloride given by chilling with ice is 
added, and this is stirred for 20 minutes. Reaction solution is poured into sodium hydrogen carbonate, and 
this is extracted with chloroform, and furthermore, with a mixture solution with chloroform methanol (10: 1 
(v/v), and organic layer is dried to hold and remove solvent; and residues are refined with alumina column 
chromatography (chloroform: methanol = 200:1 - 30:1 (v/v)). Lastly, it is filtered and collected through 
tertulation [transliteration] with ether to give slightly orange and white color powder (mp: 110-1 14°C) of 
the compound (II) 0.44 g(0.820 mmol). 

[0026] 

The amide derivative shown in the chemical formula I and its acid added salt may be used so it would be 
0.001 - 10%, or more preferably, 0.04-1% within a base of external preparation (ointment, cream, lotion, 
gel). 

[0027] 

According to this invention, when external preparation is prepared by using amide derivative shown in the 
chemical formula I and its acid added salt, it is first dissolved in dissolution and absorption promoter and 
is used. The dissolution and absorption promoter of this invention dissolve said compound at such 
concentration of at the least 0.01%; and in addition, it allows absorption of amide derivative shown in the 
chemical formula I and its acid added salt which are prepared as external drug through skin. In other 
words, it is capable of providing dissolution capacity as well as absorption capacity to amide derivative 
shown in the chemical formula 1 and its acid added salt. 



[0028] 



[0010] 

! . ALCOHOLS (ethanol, 1 ,3-butane diol, or glycerol and the like) 

2. HIGHER FATTY AC1DS( isostearate, or oleic acid and the like) 

3. DISSOLUTION AND ABSORPTION PROMOTERS SHOWING organic number of 30 - 1000, and 
inorganic number of 50-1000 based on organic conceptual diagram, and ratio of inorganic number 
based on organic number being within a range of 0.5 - 2.0 of which examples include lower alkylene 
carbonic acid (propylene carbonate, or ethylene carbonate and the like): surfactants (sorbitan 
monolaurate (SP-20), sorbitan monostearate (SP-60), or DMSO and the like; monoglyceride (glycerol 
monostearate (MGS)), glycerol mono oleate; and crotamiton . 

[0031] 

4. mixtures of these. 

According to the specification, the term organic conceptual diagram refers to plotting which are taken in 
following manner: base of all organic compounds is set as methane (CII4), and other compounds are all 
regarded as derivatives of methane to establish set numeral values on number of carbon atoms, substituent, 
metamorphosis part, and rings to seek organic number and inorganic number by adding the scores to plot 
this number on x axis for the organic number and y axis for the inorganic number. 

[0032] 

This organic conceptual diagram was created by Mr. Kan [transliteration] FUJITA; and its details are 
explained in KUMAMOTO PHARMACEUTICAL BULLETIN vol. 1, 1 to 16 pages (1954), Domain of 
Chemistry, vol. 1 1, No. 10, 719 to 725 pages (1957), Fragrance Journal vol. 34, 97 to 1 1 1 page (1979), 
Fragrance Journal vol. 50, 79 to 82 pages (1981). 

[0033] 

And therefore, organic conceptual diagram of each compound may be readily sought by using the method 
described in above-explained references. 

[0034] 

Dissolution and absorption promoter used in the compound (II) and its organic number and inorganic 
number are shown in the Table 1. 

[0035] 
[TABLE 1] 

Organic number and inorganic number of dissolution and absorption promoter showing high solubility to 
the compound (II) and ratio of inorganic number based on organic number 

compound organic number inorganic number inorganic number/organic number 
compound (II) 630 597 0.95 

dissolution & organic number inorganic number inorganic number/organic number 

absorption 

promoters 

crotamiton 250 152 0.61 

propylene carbonate 80 90 1.13 



[0036] 

On the one hand, when using such dissolution base , for instance, as cetyl lactate, diethyl sebacate, olive 
oil, or coconut oil (migliol [transliteration] 812) and the like which are used in general of which organic 
number and inorganic number being out of scope from those explained above on the compound (II), they 
show a very poor solubility and are not suited as dissolution and absorption promoters. 

[0037] 

Organic number and inorganic number of these are shown in the Table 2. 
[0038] 

[TABLE 2] Organic number and inorganic number of dissolution base that shows difficult dissolution 
against compound (II), and ratio of inorganic number based on organic number 



compound 


organic number 


inorganic number 


inorganic number/organic number 


compound (II) 


630 


597 


0.95 


dissolution & absorption 


organic number 


inorganic number 


inorganic number/organic number 


promoters 








cetyl lactate 


380 


160 


0.42 


diethyl sebacate 


280 


120 


0.42 


olive oil 


1140 


186 


0.16 


migliol 812 


780 


180 


0.23 



[0039] 

According to this invention, a solution (includes dissolution and absorbing promoter) that includes amide 
derivative shown with the chemical formula 1 and its acid added salt is prepared as a drug by using a base 
for external drug and by already known measures in this field. As for the base, oil and fat base (white 
Vaseline, liquid paraffin, bleached honey wax, or caster oil and the like) may be mentioned. It is 
recommended to use these with appropriate combination. 

[0040] 

The external drug of this invention may include following in addition to above-explained base: other 
additives which may be used for external preparation such as perfume, coloring agent, absorption promoter 
such as higher alkenic acid. , or drugs effective against other skin disease. 

[0041] 

According to one view point of this invention, it offers manufacturing method of ointment by obtaining 
an external drug by dissolving amide derivative shown with the chemical formula I and its acid added salt 
in dissolution and absorption promoter, and by mixing thus given solution and base to give a mixture by 
stirring or heating and stirring, and then, by cooling this to give said external drug . 

[0042] 

According to this method, it is all right to optionally add either the same or varied quantity of dissolution 
and absorption promoter used for the solution of more than one types of additives and amide derivative 
shown with chemical formula I and its acid added salt at the same time as the base. 



[0044] 

The external drug of this invention may be used by coating 1 - 6 times /day to the affected region of the 
skin. 

[0045] 

[EXAMPLES] 
EXAMPLE 1 

5% compound (II) ointment by this invention was adjusted by using components and method explained 
below. 

[0046] 

5g of compound (II) was heated and dissolved in 25 g of sorbitan monolaurate (SP-20) at 80°C (solution 
A). Said solution A was added to 70g of white Vaseline that was heated and dissolved at 80°C; and this 
was stirred for 10 minutes, and then, it was mixed while was cooled to room temperature. 

[0047] 

EXAMPLE 2 

1% compound (II) ointment by this invention was adjusted by using components and method explained 
below. 

[0048] 

1 g of compound (II) was heated and dissolved in 10 g of sorbitan monolaurate (SP-20) at 80°C (solution 
A). Said solution A was added to 89 g of white Vaseline that was heated and dissolved at 80°C; and this 
was stirred for 10 minutes, and then, it was mixed while was cooled to room temperature. 

[0049] 

EXAMPLE 3 

0.2% compound (II) ointment by this invention was adjusted by using components and method explained 
below. 

[0050] 

0.2g of compound (II) was heated and dissolved in 10 g of sorbitan monolaurate (SP-20) at SOT (solution 
A). Said solution A was added to 89.8 g of white Vaseline that was heated and dissolved at 80°C; and this 
was stirred for 10 minutes, and was mixed while was cooled to room temperature. 

[0051] 

EXAMPLE 4 

0.04 % compound (II) ointment by this invention was adjusted by using components and method 
explained below. 

[0052] 

0.04 g of compound (II) was heated and dissolved in 10 g of sorbitan monolaurate (SP-20) at 80° 
(solution A). Said solution A was added to 89.96 g of white Vaseline that was heated and dissolved at 
80°C; and this was stirred for 10 minutes, and then, it was mixed while was cooled to room temperature. 



[0055] 

EXAMPLE 5 

0.008 % compound (II) ointment by this invention was adjusted by using components and method 
explained below. 

[0054] 

0.008 g of the compound (II) was heated and dissolved in 10 g of sorbitan monolaurate (SP-20) at 80°C 
(solution A). Then, said solution A was added to 89.992 g of white Vaseline that was heated and 
dissolved at 80°C; and this was stirred for 10 minutes, and then, it was mixed while was cooled to room 
temperature. 
[0055] 

EXCAMPLE 6 

1% compound (II) ointment by this invention was adjusted by using components and method explained 
below. 

[0056] 

1 g of compound (II) was heated and dissolved in 10 g of sorbitan monostearate (SP-60) at 80°C (solution 
A). Said solution A was added to 5 g of polyoxy ethylene (10) cured caster oil (this will be hereafter 
abbreviated as HCO-10) and 84g of white Vaseline which were heated and dissolved at 80°C; and then, this 
was stirred for 10 minutes, and it was mixed while was cooled to room temperature. 

[0057] 

• EXAMPLE 8 

1% compound (II) ointment by this invention was adjusted by using components and method explained 
below, 

[0058] 

lg of compound (II) was heated and dissolved in 10 g of glycerol monostearate (MGS) at 80°C (solution 
A). Said solution A was added to5 g of HCO-10 and 84g of white Vaseline which were heated and 
dissolved at 80°C; and this was stirred for 10 minutes, and it was mixed while was cooled to room 
temperature. 

[0059] 

EXAMPLE 9 

1% compound (II) ointment by this invention was adjusted by using components and method explained 
below. 

[0060] 

lg of compound (II) was heated and dissolved in 10 g of glycerol monooleate (MG)) at 80°C (solution A), 
Said solution A was added to 5 g of HCO-10 and 84g of white Vaseline which were heated and dissolved 
at 80°C, and then, it was stirred for 10 minutes, and was mixed while was cooled to room temperature. 

[0061] 

EXAMPLE 10 

1% compound (II) ointment by this invention was adjusted by using components and method explained 
below. 



[0061] 

EXAMPLE 1 1 

1% compound (II) ointment by this invention was adjusted by using components and method explained 
below. 

[0064] 

lg of compound (II) was dissolved in mixed solution of 5 g of sorbitan monolaurate (SP-20) and 2 g of 
crotamiton which were heated at 80°C. Said solution A was added to 87 g of white Vaseline that was 
heated and dissolved at 80°C; and this was stirred for 10 minutes, and it was mixed while was cooled to 
room temperature, 

[0065] 

EXAMPLE 12 

1% compound (II) cream by this invention was adjusted by using components and method explained 
below. 

[0066] 

1 g of compound (II) was dissolved in 1 0 g of isostearate that was heated to 80°C; and then, 2 g of benzyl 
alcohol, 2.2 g of cetyl alcohol, 3.1 g of stearyl alcohol, 2.55 g of polysorbate 60, and 0.45 g of sorbitan 
monostearate were added at 80°C to dissolve by stirring (solution A). While on the one hand, 2 g of 
glycerol, 0.2 g of methyl Parabens , 0.02 g of propyl Paragens, and 76.48g of refined water were dissolved 
and was mixed homogeneously at 80°C (solution B). Solution A and solution B were heated to nearly the 
same temperature (75°C), and solution B was added to the solution A, and was mixed for 10 minutes in a 
Acc Homogenizer (AM-3) (made by Nihon Seiki Mfg.) (12000 rpm). Then, it was mixed at low rotation 
while was cooled with water. 

[0067] 

EXAMPLE 13 

1% compound (II) lotion by this invention was adjusted by using components and method explained 
below. 

[0068] 

1 g of compound (II) was dissolved in 69g of 1 ,3-butane diol heated to 70°C, and 30 g of purified water 
was added, and was stirred. 

[0069] 

EXAMPLE 14 

1% compound (II) lotion by this invention was adjusted by using components and method explained 
below. 

[0070] 

1 g of compound (II) was dissolved in 49 g of 1 ,3-butane diol heated to 70°C, and 50 g of purified water 
was added, and was stirred. 



[0071] 



[007J] 

COMPARATIVE EXAMPLE 1 

1% compound (II) ointment by this invention was adjusted by using components and method explained 
below. 

[0074] 

1 g of compound (II) was heated and suspended in 10 g of migliol at 80°C (solution A). Said solution A 
was added to 89g of white Vaseline that was heated and dissolved at 80°C; and this was stirred for 10 
minutes, and it was mixed while was cooled to room temperature. 

[0075] 

Skin absorption test and pharmacological tests on the ointments of this invention are explained below. 
[0076] 

INTERFERON INDUCTION ACTIVITY 

Human interferon -a measuring kit (by Otsuka Seiyaku) and human interferon-y measuring kit 
(BioSource International) were used on the compound (II) to determine IFN quantity by ELISA method to 
confirm high interferon induction activity. 

[0077] 

SKIN ABSORPTION 

(1) TEST METHOD 

4 weeks old hairless mice (male) were purchased from Nihon Clear K.K. [transliteration] to be used for 
experiments after 1 week of acclimation period. 

[0078] 

Transdermal absorption experiment was conducted in accordance with the method by Tomohiro INMA 
(Pharmacology Vol. 55 (2), 122 - 126, 1955). 

[0079] 

Back skin of the mice was cut out in an intact skin state, and this was attached to vertical 2 cell type 
membrane transmission experiment device (VIDREZX), The ointments (300 mg) adjusted in the example 
2, example 8, and comparative example 1 were placed on donor cell skin; and receptor cell was filled with 
PBS that includes penicillin (50L/ml) and streptomycin (50 p.g/ml). Receptor solution was held at set 
temperature (37°C) to conduct transmission experiment. 100 fin sampling was taken from the samples with 
time to determine drug by HPLC. 

[0080] 

Skin permeation speed of the drug was sought by the results given above. 
[0081] 

(2) RESULTS 

As shown in the Table 3, drugs of example 2 and example 8 were confirmed to show excellent 
transdermal absorption. 



[0083] 

CONTROLLING ACTION ON SKIN EOSINOPHILE INFILTRATION 
Controlling action of eosinophile infiltration of this drug is studied by using eosinophil infiltration model 
of mouse skin. 

[0084] 

(1) TEST METHOD 

1, METHOD OF RAISING ANIMALS 

4 weeks old Balb/c mice (male) were purchased from Nihon Clear K.K.; and after they were acclimated 
for at least 1 week under room temperature 23 +2°C, and humidity 50+10% condition {illumination time 
(8:00 - 20:00)); and they were subjected to the experiment. Experiments were conducted all under fasting; 
and during experiments after administration of to-be tested samples, water and feed were provided freely, 
(weight during experiment: 1 8 to 32g} . 

[0085] 

2, SENSITIVITY AND TRIGGER 

To mite extract -Dp equivalent to 10 mf protein quantity (Cosmobio), 3.8 ml RO water, and 1.2 ml of 
isotonic sodium chloride solution were added to adjust a solution (original solution) with 2 mg/ml protein 
mass. The original solution was adjusted with isotonic sodium chloride solution to give 500 fig /ml protein 
mass; and 1/40 capacity whooping cough bacterium solution was added to give a sensitized solution. 
Sensitization was conducted by administering this solution 200 ul transdermally at the neck part of mice 
by using Myjector (made by Terumo Co.). This sensitization was conducted total of 3 times including 
initial sensitization and every 7 days. 

[0086] 

Trigger was conducted by administering 50 u I of mite antigen solution that was adjusted to 200ug/ml 
protein concentration with isotonic sodium chloride solution after 21 days since initial sensitization to the 
back skin by using Myjector (made by Terumo Co.), 

[0087] 

3, COLLECTION OF SKIN AND OBSERVATION OF PATHOLOGICAL SAMPLES 

After 48 hours of trigger, mouse was destroyed by dislocating cervical part of spinal cord to peel out back 
skin to cut open 1 cm square centered at marked portion. Thus collected skin was placed in 10% neutral 
formaline buffer solution (using 15 ml centrifugal tube made by Coming) to leave undisturbed at room 
temperature for longer than 1 day to fix, Thus fixed skin was prepared as paraffin cut piece by an ordinary 
manner, and this was subjected lunar [transliteration] dye (cut out was conducted at two location at center 
of skin sample in perpendicular direction to body axis, and 2 mm above head side ). Observation of 
samples was conducted by using optical microscope (400 x magnification) to calculate eosinophile per 1 
cm of one cut piece. 

[0088] 

Control by drug (testing compound) was calculated with an equation shown below. 

[0089] 
[formula 1] 

number of eosinophile of base administered eroup - number of eosinophile of to-be tested 



[0090] 

4. ADJUSTMENT OF EACH TESTING DRUG 

Ointments of examples 3 - 5 were used. In addition, as an external preparation of betamethasone valerate 
, 0.12% of linderone [transliteration] V ointment (made by Shionogi Pharmaceutical) was used as it was. 

[0091] 

5. ADMINISTRATION METHOD OF DRUGS 
Transdermal administration (Occlusive dressing technique (ODT)) 

Mouse was anesthetized with ether; and center of back part was shaved in such manner so not to damage 
the skin by using an electric shaver. Marking was applied to the portion equivalent to a trigger portion of 
the back part by using an oil-base magic marker. Coating of drug (testing compound) was conducted 3 cm 
square for pre-administration equivalent to the trigger portion that is the center of the back part, and 2 cm 
square centering trigger portion after trigger. In addition, a polyethylene made non-transparent sheet was 
placed to cover said coating part and was fixed with a stretch tape (made by Johnson & Johnson 
MEDICAL INC.: Elascotine [transliteration]). Contrast group was coated only with a base. 

[0092] 

Administration dosage was set to 50 mg/day per one animal; and administration schedule was set for 1 
days from the day prior to trigger as shown below. 

[0093] 

two days before trigger -> trigger date (immediately after trigger )-» next day of trigger (total of 3 
times) 

(2) RESULTS 

Table 4 shows control effects of each testing drug of 0.12 % betamethasone valerate of examples 3 ~ 5 
against eosinophile infiltration reaction by mite triggered mouse skin. Ointments of the examples 3 and 4 
controlled eosinophile infiltration in the same manner as that of betamethasone valerate ointment (steroid), 
(refer to Table 4) 

[0094] 

[TABLE 4] Controlling effect against mite triggered mouse skin eosinophile infiltration reaction 
administered drug & example number number of eosinophile (pieces/cm) controlling rate (%) 
administration dosage 
non-sensitized animal 

non-trigger 3 12.0+3.0 

sensitized animal 
mite- trigger 

base ointment 8 1114.3+ 155.1 

example 3 8 316.9 +110.2 71.6 

example 4 8 170.0+ 33.2 84.7 

example 5 7 542.7+ 165.9 51.3 

betamethasone valerate 

ointment 8 128.6+ 40,3 88.5 



\ 



note- number"; of eniinonhile after 7 Have to rriuaer are «hnwn with mean + S.E. nf each ffroim 



[0095] 

[EFFECTS OF THIS INVENTION] 

As explained above, mew external preparation can be obtained by this invention. The amide derivative 
that is included in this drug shows a strong interferon (a,y) inducing action; and it is particularly useful for 
treatment of atopic dermatitis through the controlling effects against skin eosinophil infiltration. 
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